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9.0 BASELINE RISK ASSESSMENT

A draft Bascline Risk Assessment (BRA) for Operable Unit 1 has been prepared
by Auxier & Associates (Auxier) in coordination with EMSI on behalf of the OU'-1
Respondents. The BRA 1s included as Appendix A of this RI report. This section of the
RI presents a brief summary of the results and conclusions reached by Auxier as
presented in the BRA. Specifically, this section of the RI presents a summary of the
following key BRA tasks:

Selection of Chemicals of Potential Concern

e Exposure Assessment
e Toxicity Assessment
e Risk Characterization
e Uncertainty Asscssment
o LEcological Assessment
The first five of these tasks are part of the evaluation of potential risks to human health.

The final task 1s an assessment of potential impacts to possible ecological receptors that
may be present at or near the landfill.

9.1 Human Health Evaluation

A quantitative assessment of potential risks to human health was developed by
Auxier in accordance with EPA’s guidance for human health risk assessments (EPA,
1989). This asscssment included the following:

e Identification of Chemicals of Potential Concern (CoPCs);

e Evaluation of potential exposure scenarios;

e Assessment of the toxicity associated with the radiological and non-radiological
CoPCs present in QU-1;

e Characterization of the potential risks to human health posed by the CoPCs in
OU-1; and

e Discussion of the uncertainties assoctated with the risk charactenization cffort.
RI Report
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9.1.1 Chemicals of Potential Concemn

The first step in the risk assessment process is to identify the CoPCs for which the
assoctated potential risks will be assessed. Contamination at the landfill consists of two
localized arcas containing radioactive materials associated with naturally occurring
uranium-238, uranium-235, and thorium-232 decay series. The radionuclides with
relatively long half-lives were selected as indicators of all of the members of the three
radioactive decay series and used as radiological CoPCs. In addition, as with any solid
waste landfill, organic and morganic chemicals are present within the solid waste
materials and associated leachate. Based upon an evaluation of the concentrations and
toxicity of the organic and inorganic chemicals detected in the landfill materials. Auxier
identified non-radiological CoPCs. The radiological and non-radiological CoPCs
sclected by Auxier for consideration in the human health rnisk assessment are summarized
on Table 9-1.

9.1.2  Exposurc Assessment

The potential for health effects from exposure to site-related contaminants were
estimated for receptors located onsite and in offsite arcas potentially affected by releases
from OU-1. Based upon an assessment of the characterization data describing the source
term, existing access controls, and the current and projected future land uscs, hypothetical
receptor scenarios were selected for risk characterization. These potential receptors
included a landfill groundskeeper working adjacent to Arcas 1 and 2 (current). an onsite
groundskeeper working on Arcas 1 and 2 (futurc) and an offsite (Ford property)
groundskeeper (both current and future). Residential receptors anywhere on the landfill
or commerctal butlding users or construction workers on Arcas 1 and 2 were not
evaluated due to existing deed restrictions on current and future land uses that restrict
these uses. Other potential onsite receptors such as a trespasser on Areas 1 and 2 or other
landfill workers. commercial building users, or construction workers outside of Arcas |
and 2 were also considered; however, it was concluded that the groundskeeper scenarios
(adjacent to Arcas 1 and 2 under the current scenario or on Arcas 1 and 2 under the future
scenario) represented the greatest possible exposure potentials.

As no maintenance activities are currently being conducted in Arcas 1 and 2.
potential exposures to an onsite grounds keeper were not evaluated under the current
exposure scenario. Potential exposures to a groundskeeper working in arcas adjacent to
Arcas 1 and 2 were evaluated as part of the current scenario. Potential exposures
associated with an onsite groundskeeper working in Arcas | and 2 were evaluated as a
possible future receptor scenario. Due to the presumed future direct access to Arcas |
and 2. the onsite groundskeeper scenario was selected as the most conservative scenario
for evaluation of possible future impacts to other landfill workers. The offsite (Ford
property) groundskeeper was considered to be both a potential current and future risk
scenario.

RI Report
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The physical characteristics of the Site and postulated receptor behavior were
used to 1dentify potential exposure pathways to the hypothetical receptors. The potential
exposure scenarios identified by Auxier for evaluation in the risk assessment included the
following:

e Exposure to external radiation;
e [nhalation of dust and gas;
e Dermal contact; and

e Incidental ingestion of soll.

These hypothetical exposure pathways were combined with the results of the toxicity
assessment to characterize the potential risks posed by OU-1.

9.1.3  Toxicity Assessment

The toxicity asscssment determined the mode of toxicity of the various CoPCs,
that 1s carcinogenic and systemic toxicity, and provided a quantitative measure of the
toxicity. Toxicity profiles including carcinogenic slope factors and chemical reference
doses were developed for cach of the CoPCs.

9.1.4 Risk Characterization

Maximum credible risks were calculated for hypothetical current receptor
scenarios including a groundskeeper performing maintenance activities adjacent to Areas
1 and 2 and a groundskeeper on the adjacent Ford property. The carcinogenic risks to
cach of these hypothetical receptors were estimated to be within the generally acceptable
EPA target risk range of 10" to 107 (Table 9-2). The dominant exposure pathway for
these receptors was determined to be external radiation exposure from radionuchdes in
soil. No adverse systemic toxic effects resulting from the presence of non-radionuclide
constituents were indicated by this assessment.

The Ford property groundskeeper and the onsite groundskeeper working in Arcas
1 and 2 receptor scenarios were also evaluated under projected future conditions. The
results of the baschne risk assessment indicated that credible risks to onsite and offsite
receptors, represented by the groundskeeper working in Arcas | and 2 and the Ford
property groundskeeper scenarios, are also within the generally acceptable EPA target
risk range of 1010 107, Auxier concluded that these receptors are not expected to be at
risk from radiologically impacted materials in OU-1.
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Non-radiological contaminants are unlikely to cause an unacceptable risk to
human health under future conditions for any of the onsite receptor scenarios evaluated.
Adverse systemic (non-carcinogenic) health effects are not expected. as the calculated
hazard indices for non-radiological CoPCs were less than one.

9.1.5  Uncertainty Assessment

The purpose of the uncertainty assessment is to 1dentify those types of input to the
risk assessment that have the greatest potential to affect the results, and evaluate the
relative potential impact of those inputs on the results of the risk assessment. The arcas
of uncertainty identified for the QU-1 nisk assessment include the following:

e Dcfimition of the location and extent of the radiological materials:

e Characterization of the radiological source term:

e Mecasured or estimated quantities and concentrations;

e The conceptual model for OU-1;

e Calculations, models and numerical parameter values used for OU-1; and

e Arcas, factors or other items for which limited or no information are avatlable.

The relative potential impact of these uncertainties on the results of the risk
assessment and the projected direction (conservative, that is tending to over-estimate the
projected risks, or hiberal, that is to under-estimate the potential risks) of the bias
introduced by the identified uncenainties were estimated for the risk assessment. The
results of these estimates are summarized on Table 9-3. Overall, it was concluded that
the estimates of potential human health risks were conservative, that is the evaluations
tended to over-cestimate the potential risks to human health.

9.2 Ecological Evaluation

Consistent with EPA guidance (EPA, 1997), the ecological nisk assessment used a
phased approach to cvaluate the potential risks to ccological receptors potentially
exposed to chemicals in environmental media associated with OU-1. During the inital
step. problem formulation was used to define the scope of the risk assessment. Based on
the results of the problem formulation phase, it was concluded that terrestrial ccological
receptors may be exposed to chemical contaminants in various environmental media
including sotls, surface water and air.
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Exposures to representative wildlife species via the various pathways were
estimated and the total daily exposure was calculated for cach receptor species. Based
upon a comparison of these intakes to toxicity information, it was determined that
contaminants present in OU-1 may have an adverse effect upon the environment (Table
9-4). Plants, soil invertebrates such as carthworms, small wildhife species and
mammahan predators may be adversely impacted as a result of exposure to the
contaminants including the metals arsenic, cadmium. chromium, copper. lead, selenium,
and urantum present in the surface and near-surface soils.

Although the results of the ecological risk assessment indicate that a potential
impact to wildlife may exist. the conservative nature of the risk assessment assumptions
undoubtedly result in an over-estimate of the actual risks that may be posed by Arcas |
and 2. Onc of the most significant sources of uncertainty potentially contributing to an
over estimate of the possible risks to ecological receptors is the use of the maximum
detected value as the basis for the exposure concentration. For example, the majority of
the estimated risks calculated for Area 1 result primarily from selemum and to a lesser
extent nickel and chromium. Occurrences of high levels of these metals are associated
with a single sample result, the surface sample obtained from boring WIL-114. This
sample contamned selentum and nickel levels of 250 and 3.600 ppm respectively. which
arc substantially greater than the levels found in any of the other samples. Using the
second highest levels detected for each of these contaminants, 1.8 and 73 ppm
respectively, which are still substantially greater than all of the other sample results,
yields substantially lower estimates of potential risk. Conscquently, the calculated
potential chemical risks are highly influenced by a few elevated trace metal results, that
arc not representative of the overall trace metal levels detected in the surface or near
surface sotls. As a result, the potential risk estimates calculated using the maximum
values are only representative of the potential risks at a single sample location, and thus
are extremely conservative and greatly overestimate the risks that may be present at the
other locations in Arcas | and 2.

It should also be noted that the arcas of potential impact to wildhife are located
within the landfill boundaries. Some of the ecosystems present at the West Lake Landfill
are the result of existing institutional controls and other imitations on land-use within
OU-1 which allow ficld succession to take place. As a result, any disturbance of the
Arcas | and 2, such as might occur with remediation activitics, may significantly alter or
destroy the habitats that currently exist, forcing wildlife present at the West Lake Landtill
to migrate to other arcas. In addition, increasing development of the land around the
landfill has removed, and will continue to remove, significant amounts of wildlife habitat.
This overall decrease in habitat arca over time will result in some larger species leaving
the arca and reducing the overall ability of the arca to support some types of wildlife.
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Based on the results of the sediment and offsite sotl sample analysces. crosion of
surface soil from Arcas 1 and 2 and subsequent sediment transport has resulted in offsite
migration of radionuchdes from Areas 1 and 2. Soil crosion and sediment transport 1s
also considered to be a potential pathway for future migration of radionuchdes from
Arcas | and 2 during extreme precipitation events.

10.3.4 Leaching to Groundwater and Groundwater Transport

Perched water is present at isolated locations within the landfill matenials in Arcas
1 and 2. Very low levels of radionuclides at concentrations of approximately 110 2 pCi
or less were detected in some of the perched water samples.

Perched water discharges from the landfill surface i the western side of Area 2.
A sample of this leachate seep indicated that the radioisotopes present in the seep water
were all below the Missoun State MCLs. Based upon these results, the leachate seep
doces not appear to be a significant migration pathway. Scepage discharge 1s not
considered to be a significant pathway for offsite migration because the water from the
seeps does not migrate offsite.

The levels of radionuclides detected in groundwater beneath and adjacent to
Arcas 1 and 2 generally were below both background levels and the State of Missourn
MCLs. Only one well (ID-0) contained radionuchdes above the Missouri State MCLs and
the measured concentrations in this well were just slightly greater than the MCL. Based
on the relatively low solubility of radionuchides in water and their atfinity to adsorb onto
the soil matnix, leaching of radionuclhides into groundwater and subsequent transport in
groundwater to offsite arcas is not considered to be a significant migration pathway.

10.4  Bascline Risk Assessment

The Bascline Risk Assessment (BRA) identified cight radionuclides and their
associated daughter products as Chemicals of Potential Concern (CoPCs) based on their
relatively long half-lives. Four trace metals were also selected as CoPCs for the human
health risk assessment. Based upon a comparison to EPA screening values, other trace
metals and various organic compounds detected in the sotl samples obtained from Arcas
1 and 2 were not selected as CoPCs as the maximum detected values of these constituents
did not exceed the risk-based screening levels.

Several potential human receptors were identified in the BRA including a
groundskeeper currently working adjacent to Arcas 1 and 2. a groundskeeper that may
work on Arcas 1 and 2 in the future, and a current or future groundskeeper working
offsite on the Ford property. The potential pathways by which these receptors could
potentially be exposed to contaminants present in Arcas 1 and 2 included exposure to
external radiation, inhalation of radon gas or dust containing radionuclides or other
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constituents, dermal contact with impacted materials. or incidental ingestion of soil
containing radionuchdes or other chemicals. Potential for exposure to contaminated
groundwater was not expected to be a significant pathway given the distance to the
nearest drinking water well and the fact that all businesses and residences in the arca use
municipal drinking water supplics.

Basced upon an assessment of the carcinogenic potential and svstemic toxic eftects
assoctated with cach of the CoPCs, combined with the exposure assessment scenarios.
potential risks were calculated for cach potential receptor. These calculations indicated
that the potential exposure to external radiation for the hypothetical groundskeeper that
currently could work adjacent to Areas 1 and 2 resulted in a carcinogenice risk of 1 x 10-6
for Arca I and [ x 10™ (one additional cancer incidence per 100,000 people) for Arca 2.
These calculated risks were within the generally acceptable risk range used by EPA of
10710 10, No adverse systemic effects to the groundskeeper were identified. The
potential risks to a hypothetical groundskeeper working on the Ford property adjacent to
Area 2 resulted in a carcinogenic risk of 2 x 10 which is also within generally
acceptable risk range used by EPA of 107 10 107

The potential risks to the future onsite groundskecper working in Arcas 1 and 2
were calculated at 2 x 107 for Arca 1 and 7 x 10 for Arca 2, both of which are within
the generally accepted risk range of 107 to 10 used by EPA. As with the current
exposure scenario, the calculated risk for a possible future exposure for a hypothetical
offsite groundskeeper receptor (6 x 10°°) were within EPA’s generally accepted risk
range. Non-radiological CoPCs arc not projected to cause unacceptable risks under either
the current or future exposure scenarios. Uncertainties associated with the human health
risk assessment were addressed through the use of conservative assumptions likely
resulting in an overestimate of the actual risks that may occur.

The ccological assessment indicated that contaminants present in OU-1 might
have an adverse impact upon the environment. Plants, soil invertebrates, small wildlife
species and mammalian predators may be adversely impacted as a result of exposure to
contaminants, including trace metals, present in OU-1 soils. It should be noted however,
that some of the ecosystems present at the landfill are the result of existing institutional
controls and other limitations on land use within or adjacent to OU-1 that have allowed
ficld succession to take place. As a result, any disturbance of the landfill such as might
occur with remediation activities may significantly alter or destroy the habitats that
currently exist forcing wildlife to migrate to other arcas. In addition, increasing
development of arcas around the landfill has, and will continuce to remove significant
amounts of wildlife habitat forcing some larger species to leave this arca and reducing the
overall abtlity of the arca to support some types of wildlife.
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Table 9-1 : Chemicals of Potential Concern (CoPCs) for Human Health Risk Assessment

Radiological CoPCs

Uranium-238 (for uranmum-238 and 2 daughters)
Urantum 234
Thorium-230
Radium-226
Lead-210

Uranium-238 - Urantum-234 ° 2 * 0.05 (for Uranium-235 and one daughter)
Protactinium-231

Thorium-232

Non-Radiological CoP(Cs

Arscnic
Beryllium
Mercury
Nickel

Bis(2-cthylhexyl) phthalate
Di-n-butyl phthalate
Di-n-octy! phthalate
2-Mcthylnaphthalene

Phenanthrene
Aldrin
Dicldrin
Aroclor 1242



Table 9-2: Summary of Calculated Risks for Current and Future Potential Receptors

Potential Receptor

Current Scenarios
Grounds keeper adjacent to Area |
Grounds keeper adjacent to Area 2

Ford property grounds keeper

Future Scenarios
Arca 1 grounds keeper
Arca 2 grounds keeper

Ford property grounds keeper

NE - No exposure

Location

Onsite

Onsite

Onsite

Onsite

Onsite

Offsite

Radionuchde
Cancer Risk

I 107

Ix10°

[§%}

x 10°

to

x 107
7x 107

ox 10"

Chemical
Cancer Risk

NE

6x10°

sx 10
7x 10"

9x 10"

Total Hazard
Cancer Risks Quotient
Ix10° NE
I x10° NE
2x10° 0.0002
2x 107 0.0009
7x10° 0.0003
6x10° 0.0002




Table 9-3: Uncertamtics Associated with Estimated Human Health Risks for OU-1

Source of Uncertainty

Extent of OU-1 arcas
Heterogeneity of waste form
Bias in sampling

Inclusion of natural background
Calculation of 95°%, UCL.

Current and future land usce as
commercial industrial

Current and future receptors as
occupational

Source release and environmental
transport mechanisms

Radon release model

Future receptor exposure mechanisms
at points of contamination

Approximating exposure with
simplified expressions

Change in individual parameter values

Slope factors and reference doses

No reference doses for some
contaminants

External exposure source geometry

Representative contaminant
concentrations

Potential Impact
on Estimated Risks

[.ow
High
High
Low to moderate
Modcrate

None

None

[.ow

[.ow

[.ow

Modecrate to high

Low to moderate

High

Moderate to high

Moderate

Modcrate

Impact on Health
Protectiveness

Increases Protectivencess
Increases Protectiveness
Increases Protectiveness
Increases Protectiveness
Increases Protectiveness

None

None

None

Increases Protectiveness

None

Increases Protectiveness

Generally increases
Protectiveness

Increases Protectiveness

Decreases Protectiveness

Increases Protectiveness

Increases Protecuiveness



Table 9-4: Summary of Estimated Ecological Risks for Operable Unit |

Receptor
Area l
Plants

Invertebrates

White-footed mouse
Cottontatl rabbit

American Robin

Area 2

Plants

Invertcbrates
White-footed mouse
Cottontail rabbit

American Robin

Areas 1 and 2
Red fox
American woodcock

Red-tailed hawk

Hazard Quoticnts'

16,000

347
144
647
1,700

15.300

Primary Contributors®

Selenium and nickel

Arsenic, chromium, copper,
mercury, nickel and selenium

Sclenmum, arsenic and copper
Sclentum, arsenic and copper

Sclenium, copper and cadmium

Uramum. chromium and lead
Chronmum
Selentum, lead and arsenic
Selentum and arsenic

Selenium, lead. cadmium and
chromium

Cadmium, selenium and arsenic
[.cad and selenium

Selenium

1. As discussed in the text, the hazard quotients presented above are considered over-estimates of the

potential nisks.

2. These compounds were identitied i the Baseline Risk Assessment as the primary contnibutors ot risk

to cach of the potential receptor scenanos identified above. Occurrences of other chenucals present in
OU-1 and 2 may also result in potential risks greater than the threshold values.



